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DETAILED ACTION 
Response to Arguments 

1.1 Applicant's arguments filed February 2, 2007 have been fully considered but they are not 
persuasive. 

1.2 Regarding the claim rejections in the first office action dated November 3, 2006 under 35 
U.S.C. 103 (a), applicants have rejected claims 1, 6-7, 12, 14, 19, 21-22 and amended claims 
2-5, 8-11, 13, 15-18, 20 and added new claims 23-27. 

1.3 Applicant has added a claim limitation to the independent claims 2 and 8 "wherein stray light 
rejection means for suppressing a photo-refractive phenomenon in the optical waveguides 
due to interference of light passing through said optical waveguide and stray light." 

This limitation is however, a reason why the grooves are placed on the device while the 
claim itself is for a device. In the case of device claims, the motivations as to why a particular 
structure is chosen are irrelevant to the patentability of the device. Even the end use of the 
chosen device is irrelevant to the structure claims themselves. 

For purposes of U.S.C. 103 (a), all that is required to reject a device claim is to show that a 
reference, or combination of references, would teach or disclose to a PHOSITA at the time 
of invention the structure of the claimed device. 

In the instant case, the combination of the Hashimoto and Kato teach or disclose the 
structure of applicant's claims, namely a substrate with an optical waveguide, further, an 
MZI waveguide, with grooves placed on the surface to reject stray light. 
In the interest of furthering prosecution, examiner notes that the addition of claim 
limitations to the independent claims relating to the grooves themselves may add to the 
patentability of the device. These limitations might include the physical dimensions of the 
grooves, such as depth, width and length of the grooves, as well as the placement of the 
grooves on the device. 

1.4 Applicants argue further that another object of the invention is to reject stray light caused by 
light reflecting from the branching point in the MZI configuration. However, applicant 
never claims this limitation in the currendy presented claims, so for that reason alone, the 
argument is irrelevant. But this argument also goes to a limitation that is a reason why a 
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particular structure is chosen and would therefore be subject to the same argument as used 
in paragraph 1.3 above. 

1.5 Applicant also argues that neither the Kato nor the Hashimoto references describe stray light 
generated by the use of a MZ waveguide or disclose the feature of suppressing a photo- 
refractive phenomenon. 

Kato discloses the use of a MZ waveguide while Hashimoto discloses an optical module that 
teaches the use of stray light rejection means including light blocking grooves on the 
cladding and substrate, metal doping in order to change the refractive index properties and 
thus absorb stray light, and a resin layer coating which provides another layer with a different 
refractive index in order to absorb stray light, and placing light blocking regions in various 
areas of the module in order to absorb or scatter light. [Hashimoto at Col. 3-4, Lines 45-67, 
1-25, Col. 13-14, Lines 45-67, 1-25, Col. 15-16, Lines 20-67, 1-10, Col. 16, Lines 10-42.] 
Examiner relies on In re McLaughlin. 1 70 USPO 209. w here the court noted that 
"It should be too well settled now to require citation or discussion that the test for 
combining references is not what the individual references themselves suggest but rather 
what the combination of disclosures taken as a whole would suggest to one of ordinary skill 
in the art," 

Also see In re Bozek. 163 USPO 545. where the court noted that 
"The test for obviousness is not whether the features of one reference may be bodily 
incorporated into the other to produce the claimed subject matter but simply what the 
combination of references makes obvious to one of ordinary skill in the pertinent art." 

1.6 For these reasons, the rejections are maintained. 
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Response to Amendment 
Claim Rejections - 35 USC§ 103 

2.1 The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

2.2 Claims 2-5, 8-11, 13, 15-18, 20, 23-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US-5627920 to Kato et al. in view of US-6480639 to Hashimoto et al. 
Regarding Claims 2, 8, Kato specifically discloses an optical modulator 
comprising/ wherein: 

2a, 8a,) a substrate comprised of a material having a photorefractive effect, an 
optical waveguide formed on said substrate, into which light is input by a CW laser, 
[Kato at Abstract, Fig. 1.] 
Kato does not specifically teach an optical modulator comprising/ wherein: 

2b) wherein stray light rejection means for suppressing a photorefractive 
phenomenon in the optical waveguide due to interference of light passing through 
said optical waveguide and stray light is provided on a surface of said substrate, and 
said stray light rejection means comprises a stray light rejection groove, which is 
formed on the surface of said substrate, and at least one part of which is formed 
adjacent to said optical waveguide. 

8b) wherein stray light rejection means for suppressing a photorefractive 
phenomenon in the optical waveguide due to interference of light passing through 
said optical waveguide and stray light is provided on a surface of said substrate, and 
said stray light rejection means comprises a low refractive index area with a refractive 
index lower than that of said substrate is provided such that the low refractive index 
area surrounds the optical waveguide. 
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Hashimoto discloses an optical module that teaches the use of stray light rejection means 
including light blocking grooves on the cladding and substrate, metal doping in order to 
change the refractive index properties and thus absorb stray light, and a resin layer coating 
which provides another layer with a different refractive index in order to absorb stray light, 
and placing light blocking regions in various areas of the module in order to absorb or 
scatter light. [Hashimoto at Col. 3-4, Lines 45-67, 1-25, Col. 13-14, Lines 45-67, 1-25, Col. 
15-16, Lines 20-67, 1-10, Col. 16, Lines 10-42.] 

Since Kato and Hashimoto are both from the same field of endeavor, the light rejection 
means of Hashimoto would have been recognized in the pertinent art of Kato. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the optical modulator of Kato with the light rejection means of 
Hashimoto in order to block and absorb stray light. 

Regarding Claims 3-5, the combination of Kato and Hashimoto discloses all of the 
limitations of the base claim upon which Claim 3-5 depends. 

The combination does not specifically discloses a waveguide element comprising/ wherein: 

3) a distance between said stray light rejection groove and said optical waveguide is 
10 to 100 um at closest. 

4) depth of said stray light rejection groove is almost the same as or is more than 
depth of said optical waveguide. 

5) said stray light rejection groove is filled with a light absorbing material. 
However, determining the optimum dimensions or working ranges has been held to require 
only routine skill in the art. In re Alien 105 USPO 233. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the optical modulator of Kato with the light rejection means of 
Hashimoto adjacent to the waveguide and to vary the distances between the grooves and 
waveguides as well as the depth of the grooves, and to add light absorbing material into the 
groove in order to better absorb various wavelengths of light. 

Regarding Claims 9-11, the combination of Kato and Hashimoto discloses all of the 
limitations of the base claim upon which Claim 9-11 depends. 

The combination does not specifically discloses a waveguide element comprising/wherein: 
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9) said low refractive index area has a thickness greater than a depth of said optical 
waveguide in a thickness direction of the substrate from a surface of said substrate, 
and a refractive index between a deepest part of said low refractive index area and a 
reverse face of said substrate is higher than the refractive index of said low refractive 
index area. 

10) said low refractive index area is formed by diffusion of a low refractive index 
material having a refractive index lower than that of said substrate, over said 
substrate. 

11) said low refractive index area comprises MgO or ZnO as the low refractive index 
material. 

Hashimoto does disclose the use of materials with different refractive indexes as a means to 
absorb light as indicated above including a low refractive index resin coating. [Hashimoto at 
Col 3-4, Lines 45-67, 1-25, Col. 13-14, Lines 45-67, 1-25, Col. 15-16, Lines 20-67, 1-10, Col. 
16, Lines 10-42.] 

However, determining the optimum dimensions or working ranges has been held to require 
only routine skill in the art. In re Alter. 105 USPO 233. 

Additionally, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to select either MgO or ZnO as possible materials as it has been held to 
be within the general skill of a worker in the art to select a known material on the basis of its 
suitability for the intended use as a matter of obvious design choice. In re Lesbin, 125 USPO 
416. 

Regarding Claims 13, 15, 18, 20, the combination of Kato and Hashimoto discloses all of 
the limitations of the base claim upon which Claim 13-15 depends. 

The combination does not specifically discloses a waveguide element comprising/wherein: 
13, 18) antireflection treatment is given on a reverse face or a side face of said 
substrate. 

15, 20) input power of light input into said optical modulator is more than lOmW. 
Hashimoto specifically discloses the use of anti-reflection coatings as light blocking layers. 
[Col. 16, Lines 32-42.] It is also well known in the art that 40 Ghz is a current standard speed 
that manufactures of modulators must meet in order to have devices that are usable in 
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today's telecom market It is also well known in the art that lOmW and higher are standard 
power outputs of typical semiconductor lasers used in the art. 

Therefore, it would have been obvious to one who of ordinary skill in the art at the time of 
invention to modify Kato with the light blocking means of Hashimoto while designing a 
device capable of operating at 40GHz and capable of handling input optical power greater 
than lOmW. 

Regarding Claims 16-17, the combination of Kato and Hashimoto discloses all of the 
limitations of the base claim upon which Claim 16-17 depends. 

The combination does not specifically discloses a waveguide element comprising/wherein: 

16) depth of said stray light rejection groove is almost the same as or is more than 
depth of said optical waveguide. 

17) said stray light rejection groove is filled with a light absorbing material. 
However, determining the optimum dimensions or working ranges has been held to require 
only routine skill in the art. In re Allen 105 USPO 233. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the optical modulator of Kato with the light rejection means of 
Hashimoto adjacent to the waveguide and to vary the distances between the grooves and 
waveguides as well as the depth of the grooves, and to add light absorbing material into the 
groove in order to better absorb various wavelengths of light. 

Regarding Claims 23-25, the combination of Kato and Hashimoto discloses all of the 
limitations of the base claim upon which Claim 23-25 depends. 

The combination does not specifically discloses a waveguide element comprising/ wherein: 

23) at least one part of said stray light rejection means is disposed in such position 
that stray light from an input end of said optical waveguide element is blocked from 
entering said optical waveguide. 

24) at least one part of said stray light rejection means is disposed in such position 
that stray light from a branching point of a branching optical waveguide of said 
optical waveguide element is blocked from entering said optical waveguide. 
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25) at least one part of said stray light rejection means is disposed in such position 
that stray light reflecting from a side face of the substrate of said optical waveguide 
element is blocked from entering said optical waveguide. 
Hashimoto discloses an optical module that teaches the use of stray light rejection means 
including light blocking grooves on the cladding and substrate, metal doping in order to 
change the refractive index properties and thus absorb stray light, and a resin layer coating 
which provides another layer with a different refractive index in order to absorb stray light, 
and placing light blocking regions in various areas of the module in order to absorb or 
scatter light. [Hashimoto at Col. 3-4, Lines 45-67, 1-25, Col. 13-14, Lines 45-67, 1-25, Col. 
15-16, Lines 20-67, 1-10, Col. 16, Lines 10-42.] 

Kato discloses an MZI modulator designed to have light from a CW laser input into the 
waveguide. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
place the stray light rejection means at various positions in order to block light from entering 
the waveguide. 

Regarding claims 26-27, the combination of Kato and Hashimoto discloses all of the 

limitations of the base claim upon which Claim 23-25 depends. 

The Kato specifically discloses a waveguide element comprising/ wherein: 

26, 27) the optical waveguide comprises a branching point. [Kato, Fig; 1 .] 

Conclusion 

3.1 THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

3.2 A shortened statutory period for reply to this final action is set to expire THREE MONTHS 
from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until 
after the end of the THREE-MONTH shortened statutory period, then the shortened 
statutory period will expire on the date the advisory action is mailed, and any extension fee 
pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the advisory action. 
In no event, however, will the statutory period for reply expire later than SIX MONTHS 
from the mailing date of this final action. 
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3.3 Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Guy G. Anderson whose telephone number is 571.272.8045. The 
examiner can normally be reached on Tuesday-Saturday 0900-2200. 

3.4 If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Frank Font can be reached on 571.272.2415. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 

3.5 Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-directuspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786-9199 (IN USA 
OR CANADA) or 571-272-1000. 

3.6 Date and signature of assistant examiner. 
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